The increased frequency of extreme hydrological events and the need for a quick evaluation of flood loss after large-scale events brings the need for a tool that would make it possible to evaluate the amount of loss on a given building quickly and with an acceptable degree of inaccuracy. This approach allows for a quicker payment (or at least partial payment) of the insurance claim, thus making the work of the insurance claim adjusters more efficient and saving both time and related costs. Unfortunately, loss curves cannot take into account all the factors that influence the amount of loss and are therefore often based solely on the flood depth parameter. The objective of this paper is to analyse another factor that might have an impact on the accuracy of loss evaluation. Specifically, this research aims to assess the significance of the impact of room dimensions in residential buildings -in particular the impact of room areas and shapes -on the amount of unit loss per 1 m 2 of floor area. The paper is structured as follows: first, the research background is introduced, followed by methodology. The next section of the paper presents the results of the research and the related discussion. Finally, the conclusion section sums up the results of the research, as well as noting research limitations and future research directions.
Introduction
The increased frequency of extreme hydrological events and the need for a quick evaluation of flood loss after large-scale events brings the need for a tool that would make it possible to evaluate the amount of loss on a given building quickly and with an acceptable degree of inaccuracy. This approach allows for a quicker payment (or at least partial payment) of the insurance claim, thus making the work of the insurance claim adjusters more efficient and saving both time and related costs. Unfortunately, loss curves cannot take into account all the factors that influence the amount of loss and are therefore often based solely on the flood depth parameter. The objective of this paper is to analyse another factor that might have an impact on the accuracy of loss evaluation. Specifically, this research aims to assess the significance of the impact of room dimensions in residential buildings -in particular the impact of room areas and shapes -on the amount of unit loss per 1 m 2 of floor area. The paper is structured as follows: first, the research background is introduced, followed by methodology. The next section of the paper presents the results of the research and the related discussion. Finally, the conclusion section sums up the results of the research, as well as noting research limitations and future research directions.
Research Background
Floods are one of natural hazards and can be described by a number of parameters, such as depth of flood, duration of flooding or flow velocity. It is difficult to clearly determine whether a parameter is significant or not, as the amount of potential loss is influenced not only the condition of the structure, but also by its type (road, railway, residential building, manufacturing facility, etc.) and its structural and material specifications. For example, it has been found that flow velocity has a significant impact on the amount of flood loss in the case of structural damage to roads; however, in the case of damage to residential buildings, the impact is strong only if the flow velocity exceeds a certain critical level (Kreibich et al., 2009) . The type of flood must also be taken into account (river flooding, lake flooding, coastal flooding, flash floods, etc.). In the case of lake floods, Grahn and Nyberg (2014) point out that flood duration and wind and wave impact must be taken into account as well as flood depth. Because this paper focuses solely on residential buildings, it should be mentioned that the range of flood actions on a building is very wide, including hydrostatic, hydrodynamic, erosion, buoyancy, debris and non-physical (e.g. chemical or biological) actions (Kelman and Spence, 2004) . These actions cause damage not only to property, but also to the environment; therefore, flood risk management procedures must be applied as well as effective flood mitigation measures (Zeleňáková and Zvijáková, 2014) . In the case of residential buildings, building precautionary measures may have a significant positive impact on decreasing flood damage, especially for small-scale floods (Kreibich et al., 2005) .
The area of flood management and zoning has been studied in some detail, see e.g. (Jiang et al., 2009; Tingsanchali and Karim, 2010) , but specific risks are still being developed in certain countries, such as the issue of coastal risk mapping and coastal zone management in Croatia (Ružić et al., 2014) .
Prediction and evaluation of flood damage grows in importance in relation to the global climate change. Hattermann et al. (2014) argue that climate change will cause the occurrence of more hydrological extremes that will go together with larger and more serious losses. In effect, this can have a negative impact on the sustainability of private insurance schemes (Jongman et al., 2014) .
In the context of insurance, there are two levels of setting the amount of loss: 1) robust estimates of extreme events to model the risk and set loss rates, and 2) evaluation of partial loss on the level of the individual insured persons to calculate the amount of the insurance claim. Aggregate evaluation of losses in a given area is very problematic and requires a large number of data that are burdened with uncertainty (Sampson et al., 2014) . Furthermore, there are a number of factors that have an impact on the evaluation of a specific claim and that cause inaccuracies in the results given by loss curves that are used in practice. For example, Elmer et al. (2010) proved a high positive correlation between the flood recurrence interval and scale of loss. If it is taken into account that floods occur repeatedly on certain watercourses (Vivoda et al., 2012) , this may have a significant impact on the loss potential of residential buildings in floodplain areas. Moreover, loss curves frequently use only water depth, which results in an inaccurate estimate of the actual loss, as it is influenced by a number of other aspects as well (Merz et al., 2004) . Merz et al. highlight the need to classify buildings according to the type of structure (timber structure, concrete building, masonry, etc.).
However, the inaccuracy of loss curves also partially results from the heterogeneity of the data that are used to model them. The authors in (André et al., 2013) therefore highlight the need to standardise the collection of data for the loss adjustment process.
The performed review of literature positively shows that loss curves are not able to adequately account for all the aspects that have an impact on the amount of loss. Nevertheless, the individual factors need to be analysed one by one to determine their significance. If the examined factor proves to be of high significance, it can be included in the loss curves in the future. Similarly, factors that have been empirically proved to be of marginal significance may be excluded. This paper examines the specific question of the significance of the impact of room dimensions in residential buildings on the amount of unit loss.
Increasing risk of floods in urban areas, for example in the context of intensive urbanisation and improper management of flood-prone areas (Glosinska, 2014) results in the need for a more sophisticated risk management not only for the correct delineation of risk zones (Hanák and Korytárová, 2014) , but also to determine premium rates that are more accurate in accounting for the amount of potential loss in a given building with regard to its specific parameters.
Methodology
The following steps were taken to evaluate the significance of the impact of room dimensions in residential buildings on the amount of unit loss (expressed in floor area units). First, buildings were divided into three categories: A -houses, B -apartments, C -common and cellar areas of apartment buildings. Due to the construction and material nature of the research, this paper focuses solely on categories A and B.
Second, representatives of rooms distinguished by floor area and length-to-width ratio were created. All in all, there were 14 room size groups (RG) and specific side dimensions were simulated for each room of a given size. The side ratio (SR) is expressed by the following equation:
SR length width
= /
The maximum value of SR = 1 and the minimum value of a side is 1 m. Altogether, the analysis assessed 422 variants. The examined sample is described in more detail in Table 1 .
Afterwards, the construction and material specifications of the examined rooms were determined: the vertical structures consist of a masonry wall with plaster and paint; the horizontal structures consist of a concrete panel and laminate composite flooring.
For the purpose of modelling damage to structures, the parameters of the flood also had to be specified. In this research, the flood was only characterised by depth of flooding; other flood parameters (duration of flooding, flow velocity, etc.) were not taken into account. Depth of flooding was set to 1 m at this stage of research. The extent of damaged structures is then specified within this context. In the case of floors, the structures in question are the tread layer and baseboards. In the case of walls, they are plaster and paint. This stage of research disregards damage to door wings and frames.
Afterwards, itemised budgets corresponding with the estimated level of damage were developed for the individual variants to determine the costs needed for the repair of damaged (1) structures. For the flooding of masonry walls (vertical areas), the budget includes costs of work related to the removal of plaster, high-pressure cleaning and disinfection of the masonry, manual plastering using lime stucco plaster and final surface treatment using two layers of antimicrobial paint.
Flooding of floors (horizontal areas) was modelled specifically for laminate composite flooring. The work included in the budget consists of mounting and removing laminate floating flooring, baseboards and bottom counterbalance layer. Calculation of costs related to the transport of rubble and material on the construction site was added to the work done on both vertical and horizontal structures. Afterwards, the unit loss for 1m 2 of room floor area was calculated from the resulting amount of total loss.
The prices of work and materials were calculated using the KROS plus budgeting programme with 17.00 price database (ÚRS Praha, 2014) . The materials used are at the standard price level: for example, the unit price of a laminate floor is 502 CZK/ m 2 and the unit price of white antimicrobial paint is 53.70 CZK/l. All prices for work and material are listed without VAT (exchange rate CZK 1 = EUR 0.0365 as of 23 March 2015).
In the next step, loss curves for the individual size groups of the rooms were created in the Excel programme, while the general curve equations and their parameters were determined in the MatLab programme.
Finally, the graphic and numerical results were used to assess the impact of the room dimensions on the amount of loss.
Results and Discussion
The processing of 422 possible situations created a large data file of unit losses related to 1 m 2 of floor area. Thanks to the sufficient number of data, it was possible to represent the data graphically in the form of curves. The curves shown in Fig. 1 represent the dependence of the room side ratios on the amount of unit loss. Altogether, there are 14 curves with each curve representing one room size group. The chart clearly shows that the shape of the room has an impact on the amount of unit loss. The closer the side ration is to 1, the lower the unit loss and vice versa -the larger the difference between the length and the width of the room, the higher the value of the unit loss. This dependence is valid regardless of the size of the room. The reason is a longer room circumference related to the lower side ratio value; the primary consequence of this is an increase in the areal extent of damage to vertical structures (plaster, paint).
Furthermore, it was ascertained that the room size (measured in floor area -m 2 ) also has an impact on unit loss. In general, it holds that the larger the area of the room, the lower the unit size and vice versa. This dependence arises out of the changing proportions of the amount of loss resulting from damage to horizontal and vertical constructions in the total loss.
A general equation of the curve was defined in the MatLab programme to express the relationships between the side ratio and amount of unit loss:
where: L -loss per 1 m 2 of floor area; X -room area; Y -room side ratio; a, b, c, d -equation parameters (values of equation parameters change depending on the room size group).
However, the essential question is whether the impact of room dimensions (size and shape) on the amount of unit loss and thus also on the accuracy of loss estimation using the loss curve is sufficiently significant. As the loss curve only serves as an estimate, a certain level of inaccuracy is expected. The variability of unit loss values in relation to room dimensions is shown in Table 2 .
In the case of smaller rooms, there are larger differences among unit loss values than in the case of larger rooms. For example, in 
RG1 the unit loss value for side ratio 0.25 is 116% of the unit loss value for side ratio 1.00, while in RG14 the unit loss value for side ratio 0.243 is only 10% higher than for the side ratio of 0.972. In the case of less usual room dimensions (such as long corridors), the unit loss for a side ratio of 0.033 equals 171% of the value of a comparison level corresponding to a ratio of 0.972. And finally, in the extreme case of RG1 and side ratio of 0.25, the unit loss is 195% of a comparison level of RG14 and side ratio of 0.971. Results presented in Table 2 clearly show that the factor of room dimensions have a significant effect on the amount of unit flood loss. Deviations of more than 10% often occur (as a consequence of different side ratios), in extreme cases (i.e. in the combination of different side ratios and room size groups) reach values of almost 100%. Finally, in can be stated, that the effect room size shows greater significance than the side ratio effect.
Conclusion
This paper examined the impact of room dimensions on the amount of unit loss resulting from flood damage to residential buildings. Loss curves defined for a model depth of flooding of 1 m and selected types of vertical and horizontal structures were defined to assess this impact. These curves show the amount of unit loss in relation to the ratio of the room dimensions and its floor area.
The results proved that the room dimensions have an impact on the amount of the unit loss in relation both to the size of the room and to its shape. Moreover, the combination of these two factors may in extreme cases have a fundamental impact on the amount of unit loss.
Therefore, it seems reasonable to take room dimensions into account in loss curves on the level of individual rooms, so that e.g. insurance companies can use this quicker way of evaluation to determine the amount of loss with acceptable accuracy. However, it can be presumed that floods would affect the whole floor, not just one isolated room. Future research will therefore focus not only on modelling different depths of flooding and material specifications, but also on the impact of room dimensions on the amount of unit loss for the whole building.
The research presented in this paper has two main limitations. Firstly, it examines the impact of room dimensions only at a fixed depth of flooding. Secondly, the study omits other flood parameters, such as duration of the flooding. Taking into consideration the interactions of these variables could bring another interesting dimension into the examined area. 
